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(57) ABSTRACT 

A device is described for mechanically coupling an actuator 
to a valve which is adjustable by a plunger that is displaceable 
along a Z-axis. The device has (a) a retaining element which 
can be mounted on a connecting chassis of the actuator and 
which is embodied for engaging on two opposite sides of a 
connection piece of a valve body in a recess incorporated in 
the connection piece, and (b) a clamping device which is 
disposed on a section of the retaining element and which is 
embodied in Such a way that when the clamping device is 
actuated the section of the retaining element is displaced 
parallel to the Z-axis relative to the connecting chassis Such 
that the connecting chassis bears against the connection 
piece. An actuator having a coupling device of said kind and 
a method for mechanically coupling an actuator to a valve are 
also described. 

13 Claims, 5 Drawing Sheets 
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1. 

COUPLING AN ACTUATOR TO AVALVE 
USING ARETAINING ELEMENT ENGAGNG 

IN A RECESS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is based on and hereby claims priority to 
European Application No. 10158266 filed on Mar. 29, 2010, 
the contents of which are hereby incorporated by reference. 

BACKGROUND 

Heating, ventilation and air conditioning (HVAC) valves 
are typically actuated by an electric-motor-driven actuator. In 
order to enable a precisely defined setting of the valve to be 
assigned in Such applications to a specific position of the 
actuator, which is an indispensable requirement for precise 
activation or regulation of the valve, the relative position 
between actuator and valve must be precisely defined. It is 
important to bear in mind in this case that a typical HVAC 
installation has a plurality of controllable valves and that 
often during the installation or maintenance of an HVAC 
system the installer responsible does not work with the great 
est of care at all times. 

SUMMARY 

One possible object is to enable a mechanical coupling 
between a valve actuator and a valve which is easy to imple 
ment without error and is at the same time reliable. 
The inventors propose a device for mechanically coupling 

an actuator to a valve which is adjustable by a plunger that is 
displaceable along a Z-axis. The described device has (a) a 
retaining element which can be mounted on a connecting 
chassis of the actuator and which is embodied to engage in a 
recess incorporated in a connection piece of a valve body on 
two opposite sides of the connection piece, and (b) a clamping 
device which is disposed on a section of the retaining element 
and which is embodied in Such a way that when the clamping 
device is actuated the section of the retaining element is 
displaced parallel to the Z-axis relative to the connecting 
chassis such that the connecting chassis bears against the 
connection piece. 
The described coupling device is based on the knowledge 

that the retaining element can easily be mounted at the recess 
by a radial movement in relation to the axial direction of the 
valve plunger. In this case the retaining element can be 
inserted into the recess. Furthermore the relative axial posi 
tion (in relation to the Z-axis) between the connecting chassis 
of the actuator and the connection piece is defined in Such a 
way that after an actuation of the clamping device the con 
necting chassis bears for example against a projection of the 
connection piece. 

Before the clamping device is actuated the retaining ele 
ment can be mounted on the connection piece of the valve 
body with a certain degree of play so that this operation can 
easily be performed by any operator without the use of a tool. 
After the retaining element has been mounted on the connec 
tion piece the clamping device can then be actuated. In this 
case the aforesaid section of the retaining element is dis 
placed in the direction of the connecting chassis. At least one 
other section of the retaining element can in this case brace 
itself against a Supporting point of the connecting chassis. 
This, however, also causes that part of the retaining element 
which engages in the recess incorporated in the connection 
piece to move in the direction of the connecting chassis. In 
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2 
this way the connecting chassis is pressed against the con 
necting element and thereby defines the relative spatial posi 
tion between connection piece and connecting chassis free 
from play. This applies in particular to the now clearly defined 
relative axial position between actuator and valve. The rela 
tive axial position between actuator and valve defined free 
from play in this way namely ensures that a precisely defined 
setting of the valve can be assigned to a specific position of the 
actuator. This enables the actuator to control the valve in a 
particularly precise manner. 

It is pointed out that when the clamping device is actuated 
the retaining element rotates about the Supporting point or 
Supporting points of the aforementioned other section of the 
retaining element. In this case the clamping device can be 
dimensioned such that the retaining element does not lose its 
functionality even if the clamping device is actuated further 
despite the connecting chassis already bearing against the 
connection piece. Thus, for example, the clamping device can 
have a stop mechanism which ensures that the retaining ele 
ment is elastically and plastically deformed only to a permis 
sible extent. In this way damage to the retaining element and 
consequently to the entire coupling device can be precluded if 
the clamping device is actuated too forcefully. 
The connecting chassis of the actuator on which the retain 

ing element can be installed can be any arbitrary frame struc 
ture or console. The frame structure can be part of a housing 
of the actuator or a separate housing of the actuator. Since the 
housing part or the separate housing is located beneath the 
actuator in many installation situations, the connecting hous 
ing can also be referred to as the lower housing (part). 
The connection piece can have any desired geometry 

which permits the connecting device to be mounted with the 
aid of the described coupling device. The connection piece 
can be in particular a flange which stands proud of a Surface 
of the valve body or of a housing of the valve. 

According to a further exemplary embodiment, the clamp 
ing device has a screw and a clamping element coupled to the 
screw by way of a thread of the screw. 
The screw can be a commercially available screw having 

any type of head and an external thread. The clamping ele 
ment can be a nut or a plate having an internal thread that is 
complementary to the external thread. 
Of the two components screw head and clamping element, 

in the assembled State (actuator is connected to the connec 
tion piece of the valve via the connecting chassis) one com 
ponent bears against a projection oran edge of the connecting 
chassis and the other component bears against the retaining 
element. In this way the part of the retaining element that 
bears against the clamping device can be displaced relative to 
the connecting chassis and as a result, as explained above, the 
connecting chassis can be fixed to the connection piece. 

According to another exemplary embodiment, the recess is 
a groove. This has the advantage that the retaining element 
can engage in a particularly simply shaped recess which is 
already embodied in many known valves or valve connection 
pieces. The described coupling device can therefore be used 
for coupling actuators to a multiplicity of already known and 
commonly used valves or valve connection pieces. Advanta 
geously, it is consequently not necessary to adapt already 
established and conventional geometries of valve connection 
pieces to the described coupling device. 

According to a further exemplary embodiment, the groove 
is an annular groove running at least partially around the 
circumference of the connection piece. In this case the con 
nection piece is preferably aligned along the Z-axis (displace 
ment direction of the valve plunger), which means that the 
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annular groove also runs circumferentially around the Z-axis 
or, as the case may be, the displacement axis of the valve 
plunger. 
An annular groove running along the entire circumference 

of the connection piece has the advantage that in the case of a 
simple geometry of the above-described recess the coupling 
device can be brought close to the valve or valve connection 
piece from different sides. The retaining element can there 
fore engage radially in the recess from all possible sides. 
Accordingly, the actuator can be mounted on the valve con 
nection piece at different angular positions. This is of great 
advantage in practice in particular when the space available 
for the actuator is limited due, for example, to pipework, 
insulation and/or other actuators. 

According to another exemplary embodiment, the retain 
ing element has a first arm and a second arm. In this arrange 
ment the first arm is embodied to engage in a first area of the 
recess. Correspondingly, the second arm is embodied to 
engage in a second area of the recess. The first area and the 
second area are embodied on opposite sides of the connection 
piece in relation to the Z-axis. 
The retaining element having the two arms can be fork 

shaped. In this case the two arms each correspond to a tine of 
a fork. The retaining element can also be described as 
U-shaped, each of the two arms corresponding to an arm of 
the U. 

The fork- or U-shaped embodiment of the retaining ele 
ment has the advantage that the device can easily be brought 
close to the connection piece. The actuator can therefore be 
mounted on the connection piece or valve connection piece in 
a particularly simple manner. 

According to a further exemplary embodiment, the section 
of the retaining element is a connecting section on which the 
first arm and the second arm are mounted. This has the advan 
tage that when the clamping device is actuated Subsections of 
both arms are automatically displaced parallel to the Z-axis 
relative to the connecting chassis. As a result of the actuation 
of a single clamping device, which, as described above can 
comprise a single screw for example, the two arms can there 
fore be moved simultaneously and the connection piece, in 
whose recess the two arms engage, can be brought up to the 
connecting chassis in a simple and efficient manner. 

It is pointed out that in general the valve body in a piping 
system and consequently also the connection piece of the 
valve body are fixed in space. This means that the connecting 
chassis is then brought close to the connection piece. 
The connecting section can be a central region of the retain 

ing device from which the two arms extend along their lon 
gitudinal direction. This means that the two arms converge in 
the connecting section of the retaining element. 

The retaining element can be embodied as a single piece, 
made of metal for example. On the other hand the connecting 
section and the two arms can also be a plurality of originally 
separate components which have been assembled in a Suitable 
a. 

According to another exemplary embodiment, the cou 
pling device additionally has an assembly aid facility which 
in the vicinity of the end of at least one of the two arms has a 
Snap-in element which is configured in Such a way that the 
retaining element, when moved in relation to the Z-axis in the 
radial direction toward the connection piece, locks into place 
at a predetermined radial position. The described assembly 
aid facility can be implemented for example in Sucha way that 
a snap-fit mechanism is embodied or mounted on at least one 
of the two arms of the retaining element. On the other hand the 
Snap-in element can also be a separate component which is 
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4 
mounted in a Suitable manner on the end of the respective arm 
and/or which encloses the retaining element on the outside. 
The described radial position can be in particular the final 

radial end position of the retaining device relative to the 
connection piece. This enables an installer to secure the 
actuator to the valve or valve body in a particularly simple 
manner. After the retaining element has been Snapped in place 
the installer is namely able to concentrate exclusively on 
establishing a connection between a displaceable coupling 
element of the actuator and the plunger of the valve. 

According to a further exemplary embodiment, the at least 
one retaining element is shaped in Such a way that the retain 
ing element, when moved in relation to the Z-axis in the radial 
direction relative to the connection piece, locks into place at 
a predetermined further radial position. In this radial position 
the connecting chassis cannot fall out of the connection piece, 
for example. 
The described further radial position can be referred to as 

an assembly position. In the assembly position the retaining 
element has a radial offset in relation to the connecting chas 
sis. In this position it can be made possible for example for an 
operator to mount the connecting chassis on the connection 
piece without having to keep hold of the retaining element 
separately and without the retaining element being in the way 
during this operation. 

According to another exemplary embodiment, the retain 
ing element has a Solid retaining structure and the assembly 
aid facility has an external cover enclosing the Solid retaining 
structure. In this case the cover can also be described as an 
enclosure which encloses the retaining structure in the radial 
direction at least in relation to the Z-axis. Preferably there is 
no cover on the inside of the retaining structure viewed in the 
radial direction, i.e. in particular between the two arms of the 
Solid retaining structure. Such an internal part of the cover 
could namely have a disadvantageous effect on the engage 
ment of the retaining element in the recess of the connection 
piece. 
The above-described at least one snap-fit element can be 

mounted or embodied on the cover or enclosure. This has the 
advantage that the cover can simply representanassembly aid 
which after completion of the installation of the actuator on 
the valve no longer serves any further function. The cover is 
not important, in particular in terms of the stability of the 
system including connecting chassis, retaining element, 
clamping element and connection piece or valve body. 

It is pointed out however that the enclosing outer cover can 
still have a protective effect independently of the above 
described functionality. This also applies even if the cover, as 
just explained, is not significant in terms of the mechanical 
stability of the system. Thus, for example, the enclosing outer 
cover can nonetheless protect the valve and/or the actuator 
against undesirable contamination, against dust and dirt for 
example. 

According to a further aspect, an actuator for a valve, in 
particular for a valve of a heating, ventilation and/or air con 
ditioning system, is described. The described actuator has (a) 
a housing, (b) a connecting chassis mounted on the housing, 
and (c) a device of the above-described type, the retaining 
element of the device being mounted on the connecting chas 
S1S. 

The described actuator is based on the knowledge that 
when the above-described coupling device is used the actua 
tor can be mounted on the connection piece of the valve body 
in a simple, efficient and in particular clearly defined manner 
with regard to possible assembly errors. 
The connecting chassis and the housing can be embodied 

as a single piece or the connecting chassis can alternatively be 
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mounted on the housing by a suitable mechanical connection, 
for example a connection by bolts or screws. 

According to another exemplary embodiment, the actuator 
additionally has a motor which can be coupled to the plunger 
of the valve. The described actuator can therefore bean elec 
tromechanical actuator which effects a suitable setting of the 
valve when electrically driven in a suitable manner. 

It is pointed out that the motor can be based on different 
physical interaction principles. Thus, the motor can be not 
only a conventional electromagnetic motor, but also, for 
example, an electrohydraulic motor or a pneumatic motor. 

According to a further aspect, a method is described for 
mechanically coupling an actuator of the kind to a valve 
which is adjustable by a plunger that is displaceable along a 
Z-axis. The method comprises (a) a positioning of the actuator 
in the direction of the connection piece, (b) a radial displacing 
of the retaining element from a starting position into an end 
position Such that the retaining element engages in the recess 
which is incorporated on two opposite sides of the connection 
piece, and (c) actuating a clamping device which is disposed 
on a section of the retaining element, thereby causing the 
section of the retaining element to be displaced parallel to the 
Z-axis relative to the connecting chassis such that the connect 
ing chassis bears against the connection piece. 
The described method is also based on the knowledge that 

the retaining element can be installed in the recess embodied 
in the connection piece of the valve body simply by a radial 
movement in relation to the axial direction of the valve 
plunger and can be pushed into the end position. Before the 
described actuation of the clamping device the retaining ele 
ment has sufficient play relative to the connection piece to 
enable the retaining element to be mounted without a tool 
even by an untrained operator. Actuating the clamping device 
causes the section to be pressed against the connecting chassis 
and at the same time the connection piece, in whose recess the 
retaining element engages, is pressed against the connecting 
chassis. As already mentioned above, in the case of a station 
ary connection piece the connecting chassis is of course 
pressed against the connection piece when the clamping 
device is actuated. In this manner, the relative spatial position 
between the actuator and the valve is defined free from play in 
particular in terms of the relative axial position of the two 
components. As a result it can be ensured in a simple and 
efficient manner that a precisely defined setting of the valve 
can be unambiguously assigned to a specific position of the 
actuator. This enables the actuator to control the valve in a 
particularly precise manner. 

According to a further exemplary embodiment, the starting 
position is an assembly position in which the retaining ele 
ment has a predetermined radial offset in relation to the con 
necting chassis and/or in relation to the connection piece. 
The assembly position and/or the end position can in this 

case be defined by the above-described snap-in elements 
embodied or mounted on the retaining element in conjunction 
with corresponding latching structures. In this case the 
respective Snap-in element can lock into place at any edge or 
shoulder of the connecting chassis. 
A correct positioning of the connecting chassis or the 

actuator can be effected for example by a simple placing of 
the connecting chassis onto the connection piece of the valve 
body. As long as the retaining element is located in the assem 
bly position it cannot impede a placing of the connecting 
chassis onto the connection piece. 

It is pointed out that embodiment variants have been 
described in relation to different objects. In particular some 
embodiment variants are described with regard to a device 
and other embodiment variants are with regard to a method. It 
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6 
will however be immediately clear to the person skilled in the 
art when reading this application that, unless explicitly stated 
to the contrary, in addition to a combination of features which 
belong to one type of object, any arbitrary combination of 
features is also possible which belong to different types of 
objects. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of the present 
invention will become more apparent and more readily appre 
ciated from the following description of the preferred 
embodiments, taken in conjunction with the accompanying 
drawings of which: 

FIG. 1 shows in a perspective view an actuator which is 
fixed precisely in position on a connection piece of a valve 
body by a retaining element according to an exemplary 
embodiment of the inventors’ proposals. 

FIG.2a shows the retaining element in a perspective view, 
illustrating the manner in which it engages in an annular 
groove embodied on the connection piece. 

FIG. 2b shows in a cross-sectional view a lifting of a 
connecting section of the retaining element by a clamping 
device. 

FIG. 2c shows the retaining element in a cross-sectional 
view, illustrating the manner in which it engages in an annular 
groove embodied on the connection piece. 

FIG. 2d shows the retaining element mounted on the con 
necting chassis and engaging in the annular groove. 

FIGS.3a to 3h show a sequence of different assembly steps 
for mechanically coupling the actuator to an HVAC valve 
using a retaining element mounted on a connecting chassis of 
the actuator. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings, wherein like ref 
erence numerals refer to like elements throughout. 

It is pointed out that features or components of different 
embodiment variants which are identical or at least function 
ally identical to the corresponding features or components of 
the first-cited embodiment variant are labeled with the same 
reference numerals or with a different reference numeral 
which differs from the reference numeral of a corresponding 
component only in its first digit. In order to avoid unnecessary 
repetitions, features or components already explained with 
reference to a previously described embodiment variant will 
not be explained in detail again later. In the drawings, refer 
ence numeral 106 represents a transparent cover/viewing 
window, and reference numeral 108 represents a marking. 

It is furthermore pointed out that the embodiment variants 
described below merely represent a limited selection of pos 
sible embodiment variants. In particular it is possible to com 
bine the features of individual embodiment variants in a suit 
able manner with one another such that for the person skilled 
in the art a multiplicity of different embodiment variants shall 
be deemed self-evidently disclosed with the embodiment 
variants explicitly described herein. 

FIG. 1 shows in a perspective view an actuator 100 which 
is fixed precisely in position to a connection piece (also 
referred to as a “neck valve') 164 of a valve body 160. The 
connection piece can also be referred to as a valve neck 164. 
Also embodied on the valve body 160 is a connecting thread 
162 for a pipeline. 
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The actuator 100 has a housing 102 which also functions as 
a cover. Disposed in the housing 102 is an electric motor (not 
shown) by which the actuator 100 can be driven in accordance 
with an electrical activation of the motor. Located on the top 
side of the housing 102 is a manual actuating element 104 by 
which the actuator 100 can be adjusted manually as necessary 
by an operator. For a manual adjustment of the actuator 100 
the motor can be decoupled (in a manner that is not shown) 
from a drive rod (not shown) of the actuator 100. 
The actuator 100 also has a connecting chassis 120 which 

is secured to the housing 102 for example by a screw connec 
tion. According to the exemplary embodiment shown here the 
connecting chassis is made from the material aluminum and 
therefore can also be referred to as the aluminum console 120. 

The connecting chassis 120 is secured to the connection 
piece 164 of the valve body 160 by a retaining element 130 
that has two arms and is mounted on the connecting chassis 
120. By a clamping device 140 which according to the exem 
plary embodiment shown here is embodied as a bolt or screw 
142, a connecting section of the retaining element 130 linking 
the two arms is lifted in the axial direction in the direction of 
the connecting chassis. Since the two arms engage in an 
annular groove (not shown in FIG. 1) of the connection piece 
164, the connecting chassis 120 is in this way pressed against 
the connection piece 164 and in this way the relative axial 
position between connection piece 164 and connecting chas 
sis 120 is precisely defined. This spatial fixing is explained in 
greater detail below with reference to FIGS. 2a, 2b, 2c and 2d. 

FIG.2a shows the retaining element 130 in a perspective 
view, illustrating the manner in which it engages in an annular 
groove 266 embodied on the connection piece 164. Accord 
ing to the exemplary embodiment shown here the retaining 
element 130 is fork-shaped or has a U shape with two arms, a 
first arm 232 and a secondarm234. The two arms 232,234 are 
connected to each other via a connecting section to form a 
mechanically largely rigid structure. The connecting section, 
designated by the reference sign 230a in FIG.2b, is located 
between the screw 142 and a central part of an outer cover 
238. The two arms 232 and 234 as well as the connecting 
section (not shown in FIG. 2a) can be manufactured from a 
stable material, in particular from metal, and form a solid 
retaining structure. 
As can be seen from FIG. 2a, according to the exemplary 

embodiment shown here the connection piece 164 has a 
shoulder 268 running around the circumference of the con 
nection piece 164. Also disposed on the connection piece 164 
is a valve cover 272 in which is embodied a through-hole 273 
for the plunger 170 (not shown in FIG. 2a: see FIG. 1). 
As can also be seen from FIG.2a, the cover 238 (enclosing 

outer cover/assembly aid facility) encloses the two arms 232 
and 234 and also the connecting section of the retaining 
element 130. A snap-in element 239 is embodied at the ends 
of the cover in each case in the vicinity of the end of an arm. 
The snap-in elements 239 are configured in such a way that 
the retaining element 130, when pushed in relation to a Z-axis 
in the radial direction onto the connection piece 164, locks 
into place at a predetermined radial position. According to the 
exemplary embodiment shown here the retaining element 130 
locks into place onto the connection piece 164 precisely twice 
in the case of Such a radial displacement. 
A first Snap-in position is a so-called assembly position in 

which the connecting chassis 120 has a radial offset in rela 
tion to the Z-axis. In this position it can be made possible for 
example for an operator to mount the connecting chassis 120 
on the connection piece 164 without having to keep hold of 
the retaining element 130 separately. After the connecting 
chassis 120 has been mounted on the connection piece 164 the 
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8 
retaining element 130 can then be pushed radially into the 
second Snap-in position. The second Snap-in position can then 
represent the radial end position of the connecting chassis 120 
relative to the connection piece 164. In this end position the 
connecting chassis can then be fixed precisely in position and 
axially free from play on the connection piece 164 by lifting 
of the connecting section 230a and consequently also by 
lifting of the arm sections which engage in the annular 
groove. Furthermore the plunger 170 can be connected to the 
coupling element of the actuator 100 in this end position. 
By virtue of the above-described effect of the outer cover 

238 and in particular of the snap-in elements 239 of the outer 
cover 238 the outer cover 238 can also be referred to as an 
assembly aid facility 238. 
FIG.2b shows in a cross-sectional view the retaining ele 

ment 130 which fixes the connecting chassis 120 precisely in 
position and free from play on the connection piece 164 in the 
axial Z-direction by a lifting of the connecting section 230a. 
The connecting section 230a of the retaining element is selec 
tively lifted relative to the annular groove 266 of the connec 
tion piece 164 by the clamping device 140 which according to 
the exemplary embodiment shown here has the screw 142 and 
a clamping element 244 embodied as a clamping plate. This 
happens through the clamping plate 244 which has a hole with 
an internal thread into which the Screw 142 engages with a 
complementary external thread. Thus, the position of the 
clamping plate 244 is varied upward or downward, according 
to the direction of rotation, by a rotation of the screw 142 in 
FIG. 2b. 
The end sections of the two arms of the retaining element 

130 which are assembled at the connecting section are not 
lifted by the clamping device. Rather, as can be seen in FIG. 
2d, said end sections bear in each case against a Supporting 
region or Supporting point 222 of the connecting chassis 120. 
However, when the connecting section 230a is lifted, the 
middle sections of the two arms which engage in the annular 
groove 266 are lifted. In this case the degree of lifting is 
produced in accordance with the generally known lever prin 
ciples from the degree of lifting of the connecting section 
230a and the ratio between (a) the distance between the 
respective middle section and the connecting section 230a 
and (b) the distance between the respective end section and 
the connecting section 230a. The distances are in this case 
projected onto the drawing plane of FIG.2b. 
As a result of the lifting of the two middle sections, as 

already described above, the connecting chassis 120 is fixed 
free from play to the connection piece 164. 
As can be seen from FIG.2b, the clamping device 140 has 

a stop 269. This stop 269 ensures that the retaining element 
130 does not lose its functionality even if the screw 142 is 
turned further in spite of the connecting chassis 120 already 
bearing against the connection piece 164. The stop 269 serves 
namely to define the maximum distance the connecting sec 
tion 230a can belifted. Said distance is dimensioned such that 
the retaining element 130 can be deformed elastically and 
plastically only to the permissible degree. In this way damage 
to the retaining element 130 and consequently to the entire 
coupling device can be precluded if the clamping device 140 
is actuated with excessive force. 
FIG.2c shows the two arms 232 and 234 of the retaining 

element in a cross-sectional view, illustrating the manner in 
which they engage in the annular groove embodied on the 
connection piece 164. The sectional plane of the cross-sec 
tional view of FIG.2c is normal to the sectional plane of the 
cross-sectional view of FIG.2b. 

FIG. 2d shows in a plan view the retaining element 
mounted on the connecting chassis 120 and engaging in the 
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annular groove, of which retaining element only the ends of 
the two arms 232 and 234 can be seen. Also evident are the 
two snap-in elements 239 which are embodied at the two ends 
of the outer cover enclosing the retaining element 130. As is 
clear from FIG. 2d, the lower part of the connecting chassis 
120 has two openings through which the retaining element or 
the two arms 232 and 234 of the retaining element can be 
inserted. 

FIGS.3a to 3h show a sequence of different assembly steps 
for mechanically coupling the actuator 100 to an HVAC valve 
using a retaining element 130 mounted on a connecting chas 
sis 120 of the actuator 100. 

FIG. 3a shows a first assembly step. In this step a drive 
spindle of the actuator 100 is initially moved such that an 
axially displaceable coupling element is located in an upper 
stop position. The coupling element serves Subsequently for 
connecting a coupling element of the actuator to the plunger 
170 of the HVAC valve. As can be seen from FIG. 3a, the 
retaining element 130 is already mounted on the connecting 
chassis 120. 

FIG. 3b shows a second assembly step. In this step the 
retaining element 130 is displaced radially outward into an 
assembly position. The assembly position is in this case 
defined by the snap-in elements 239 shown in FIG.2a which 
lock into place on the connecting chassis 120 in Such a way 
that the retaining element is located radially offset with 
respect to the connecting chassis 120. The retaining element 
130 is advantageously prevented from slipping out further 
radially by the snap-in elements 239. 

FIG. 3c shows a third assembly step. In this step the 
plunger 170 of the valve is initially pushed upward. This 
facilitates a subsequent connection of the plunger 170 to the 
coupling element of the actuator 100. After the plunger 170 
has been lifted the connecting chassis 120 is placed onto the 
connection piece or onto the valve neck 164. Since the retain 
ing element 130 is still located in the assembly position, the 
connecting chassis 120 can be placed on without being 
obstructed by the retaining element 130. 

FIG. 3d shows a fourth assembly step. In this step the 
retaining element 130 is pushed from the assembly position 
radially inward into the end position. In the end position the 
two arms of the retaining element engage from outside in the 
annular groove 266. As a result the relative position between 
connecting chassis 120 or actuator 100 on one side and the 
connection piece 164 or valve on the other side is defined 
except for a Small degree of play in the axial direction (along 
the Z-axis) and the rotation angle position around the Z-axis. 

FIG. 3e shows a fifth assembly step. In this step the screw 
142 of the clamping device is tightened by a wrench. As 
already described above, this causes the connecting section 
230a of the retaining element 130 to be lifted. As likewise 
described in detail above, this also causes the middle sections 
of the two arms which engage in the annular groove to be 
lifted. As a result a play-free spatial fixing of the system 
including connecting chassis 120, retaining element 130 and 
valve is achieved. 

FIG.3f shows a sixth assembly step. In this step the manual 
actuating element 104 is rotated by an operator such that the 
coupling element of the actuator 100 moves axially with 
respect to the plunger 170. 

FIG. 3g shows a seventh assembly step. The coupling 
element and the plunger 170 are located so close together that 
they can be connected to each other. 

FIG. 3h shows an eight assembly step. The coupling ele 
ment and the plunger 170 are connected to each other. 
According to the exemplary embodiment shown here an ordi 
nary wrench is used for this purpose. 
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10 
In Summary it remains to be stated: 
A connection that is free from play in the axial direction 

can be established in a simple manner by the coupling, 
described in this document, between a connecting chassis of 
an actuator and a connection piece of a valve, in particular an 
HVAC valve. The described assembly of valve and actuator 
can be carried out at an arbitrary rotation angle position 
around the plunger axis. Assembly and disassembly of the 
actuator can be carried out by ordinary technical staff using 
standard tools. Assembly is simple and clearly defined, so 
assembly errors can be ruled out with a high degree of cer 
tainty. No loose, losable Small parts such as screws or nuts are 
required for assembly and/or disassembly. The screw of the 
clamping device can be staked at the start of the thread in Such 
away that it cannot be lost. The entire coupled system includ 
ing valve and actuator is secured by turning the screw of the 
clamping device. An installer can recognize correct assembly 
of the system in a simple and reliable manner by the tighten 
ing of the screw. 
The U-shaped retaining element leads to a form-fit connec 

tion between the connecting chassis and the valve neck. The 
coupling is closed and a positive form-fit produced by a radial 
displacement of the retaining element. The U-shaped retain 
ing element is braced axially by the clamping device. The 
components connecting chassis, valve neck and retaining 
element are fixed relative to one another free from play owing 
to the resulting clamping effect. A clearly defined axial posi 
tioning of connecting chassis and valve neck is ensured as a 
result. 

Should the connecting chassis be very severely corroded 
for example, then the described coupling can be destructively 
opened in a short time without the valve neck being damaged. 
The invention has been described in detail with particular 

reference to preferred embodiments thereof and examples, 
but it will be understood that variations and modifications can 
be effected within the spirit and scope of the invention cov 
ered by the claims which may include the phrase “at least one 
of A, B and C as an alternative expression that means one or 
more of A, B and C may be used, contrary to the holding in 
Superguide v. DIRECTV, 69 USPQ2d 1865 (Fed. Cir. 2004). 

The invention claimed is: 
1. A device to mechanically couple an actuator to a valve 

which is adjustable using a plunger that is displaceable in an 
axial direction, the device comprising: 

a retaining element configured to be mounted on a connect 
ing chassis of the actuator, the connecting chassis con 
necting the actuator and the valve and extending in the 
axial direction to engage a connection piece of a valve 
body of the valve, the retaining element being config 
ured to be engaged with two opposite sides of the con 
nection piece in a recess incorporated in the connection 
piece; and 

a clamping device that is disposed on a section of the 
retaining element and configured Such that, when the 
clamping device is actuated, the section of the retaining 
element on which the clamping device is disposed is 
displaced parallel to the axial direction relative to the 
connecting chassis such that the connecting chassis of 
the actuator bears against the connection piece of the 
valve body, and 

wherein the retaining element engages an area of the recess 
via a Snap-in element, the Snap-in element locking the 
retaining element into place at a predetermined radial 
position when the retaining element is moved in a radial 
direction onto the connection piece relative to the axial 
direction of the connection chassis. 
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2. The device as claimed in claim 1, wherein 
the clamping device has a screw and a clamping element 

coupled to the screw via a thread of the screw. 
3. The device as claimed in claim 1, wherein 
the recess is a groove. 
4. The device as claimed in claim 3, wherein 
the groove is an annular groove running at least partially 

around a circumference of the connection piece. 
5. The device as claimed in claim 1, wherein 
the retaining element has a first arm and a secondarm, and 
the first arm is configured to engage a first area of the recess 

and the secondarm is configured to engage a second area 
of the recess, the first area and the second area being on 
opposite sides of the connection piece with respect to the 
axial direction. 

6. The device as claimed in claim 5, wherein 
the section of the retaining element on which the clamping 

device is disposed is a connecting section on which the 
first arm and the second arm are mounted. 

7. The device as claimed in claim 6, wherein 
the at least one Snap-in element positioned in a vicinity of 

an end of at least one of the first arm and the secondarm. 
8. The device as claimed in claim 7, wherein 
the retaining element is shaped such that the retaining 

element, locks into place at a predetermined further 
radial position via another Snap-in element. 

9. The device as claimed in claim 8, wherein 
the retaining element has a solid retaining structure, and 
the assembly aid facility has an outer cover enclosing the 

Solid retaining structure. 
10. An actuator for a valve of a heating, ventilation and/or 

air conditioning system, the actuator comprising: 
a housing: 
a connecting chassis mounted on the housing; and 
a device as claimed in claim 1, wherein the retaining ele 
ment of the device is mounted on the connecting chassis 
of the actuator. 
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11. The actuator as claimed in claim 10, comprising: 
a motor configured to be coupled to a plunger of the valve. 
12. A method to mechanically couple an actuator to a valve, 

which is adjustable by means of a plunger, the method com 
prising: 

positioning the actuator in a direction of a connection piece 
connecting the actuator with a valve body of the valve; 

radially displacing a retaining element from a starting posi 
tion into an end position Such that the retaining element 
engages in a recess incorporated in the connection piece; 
and 

actuating a clamping device disposed on a section of the 
retaining element to cause the section of the retaining 
element on which the clamping device is disposed to be 
displaced parallel to an axial direction relative to a con 
necting chassis connecting the actuator and the valve 
Such that the connecting chassis bears against the con 
nection piece, and 

wherein the retaining element is mounted on the connect 
ing chassis of the actuator and 

wherein the retaining element engages an area of the recess 
via a Snap-in element, the Snap-in element locking the 
retaining element into place at a predetermined radial 
position when the retaining element is moved in a radial 
direction onto the connection piece relative to the axial 
direction of the connection chassis. 

13. The method as claimed in claim 12, wherein 
the starting position is an assembly position in which the 

retaining element has a predetermined radial offset in 
relation to the connecting chassis and/or in relation to 
the connection piece. 
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